Abstract：In order to simulate a smoke or poisonous gas emergency in a rectangular tunnel and to investigate a better way to exhaust the smoke, the characteristics of smoke flow have been analyzed using flow field data acquired by Particle Image Velocimetry(PIV). Olive oil has been used as tracer particles with the kinematic viscosity of air,  ×    m  s. The investigation has done in the range of Reynolds number of 1600 to 5333 due to the inlet velocities of 0.3 m/s to 1 m/s respectively. The average velocity vector and instantaneous kinematic energy fields with respect to the three different Reynolds numbers are comparatively discussed by the Flow Manager. In general, the smoke flow becomes more disorderly and turbulent with the increase of Reynolds number. Kinematic energy in the measured region increases with the increase of Reynolds number while decreasing at the leeward direction about the outlet region.
Introduction
Underground constructions like railroad tunnels, highway tunnels, subways are necessary to be designed for smoke or poisonous gas emergency according to the social and economical development now.
During those emergencies in a rectangular tunnel or inside a long corridor, it will cause a extreme damage and threaten the people's lives. In this study, smoke flow characteristics have been observed at different inlet speeds on the floor of a straight channel by using the PIV (Particle image velocimetry).
A turbulent flow in a rectangular tunnel is an active area of research because of its wide practical applications to heat exchanger tube bundles, to smoke exhaust devices, and to cooling systems for nuclear power plants [1] . So there has been a considerable amount of theoretical and experimental work committed to the studies of different aspects of flow in rectangular tunnels or tube bundles.
The study of the turbulent flow field in a rectangular tunnel has been carried out by many investigators in the past. Pan and Acrivos measured the steady flows in rectangular cavities in 1967 [2] [5] . In this study, particle image 
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The experimental flow is an atomizing smoke from the atomizer in order to control and change the three different speeds in this experiment. The smoke flow characteristics in the tunnel have been researched at three different Reynolds numbers. In the previous paper [7] , the inlet velocities, the flow rates, and the distance between inlet and outlet is constant. Therefore, three different
Reynolds numbers are given in this paper.
Olive oil has been used as the tracer With the increase of Reynolds numbers, the movement of the fluid is more disorderly and the region of finite circulation is subjected to the inlet flowing velocities.
Instantaneous Kinematic Energy Field
The experimental results here describe opening has an effect on the exhaust system in the fire tunnel [8] . These results
show that an appropriate ventilation or opening must be maintained to provide the endangered people with an evacuation way with each of Reynolds number.
(a) Re=1600 Fonarev [9] . and vorticity were found. They will be reference data for further investigations.
